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2011年 2月至 2012年 3月期间，A1点大气中 GEM和 TPM的浓度范围分









呈正相关性。各气象参数综合影响着 GEM和 TPM，因此 GEM、TPM与各季节
气象参数存在不同程度的相关性。GEM 和 TPM 均与 NO2、SO2呈负相关，与
O3呈正相关。 
2011年 4月至 2012年 3月期间，A1点雨水中 THg和 DHg的浓度范围分别
是(23.28~118.44) ng·L-1、(14.79~64.80) ng·L-1，平均值分别是 65.24 ng·L-1、30.29 
ng·L-1，其中 DHg占 THg浓度的 46.43%。由于气温和雨水冲刷的影响，THg的
季节变化趋势为秋季>春季>夏季>冬季，而 DHg为夏季>秋季>春季>冬季。 
(2)厦泉地区大气悬浮颗粒物及其汞浓度的研究 
2010年 4月至 2011年 3月期间，PM10浓度在 A5点最高，A3点最低；Hg(p)






























2010年 4月至 2011年 3月期间，A1、A2点 PM10、Hg(p)与大气污染物 NO2、
SO2、O3之间均呈不同程度的正相关性，并根据 Hg(p)与 O3的正相关性，猜测在
海洋边界层由于氧化作用促使 GEM 转化为 Hg(p)，进而通过干湿沉降作用进入
生态系统。 





利用双向交换“big leaf”模型计算出研究区域 A1点的 TPM的沉降速率为
(0.11±0.08) cm·s-1，RGM的干沉降速率为(2.43±0.32) cm·s-1，本研究没有将 GEM
纳入大气汞的干沉降范围内。2011 年 3 月至 2012 年 3 月期间，A1 点干沉降通
量范围是(0.79~4.09) μg·m-2·mon-1，平均值为 1.98 μg·m-2·mon-1，湿沉降通量范围
































More and more intensive human activities which released certain amount of 
mercury had been greatly conducting on in recent years. The mercury with special 
physical and chemical properties, which can be transported in transnational region, 
has received wide attention in last decades. Although the work of monitoring 
atmospheric speciations mercury gradually turns out to be perfect, their monitoring in 
the marine boundary layer of offshore areas is still lacking. This research studied on 
the temporal and spatial distribution of mercury speciations, wet and dry deposition at 
offshore areas based on the recent research status home and abroad and previous study 
of laboratory. Main contents and results of the study are as follows: 
(1)Temporal and spatial distribution of mercury speciations at a lab building in 
Xiamen University 
From February 2011 to March 2012, the concentration ranges of GEM and TPM 
in the atmosphere were (1.92~12.86) ng·m-3 and (42.96~3620.0) pg·m-3 at A1, and 
their average concentration were 5.54 ng·m-3 and 633.43 pg·m-3 respectively. Due to 
the change of temperature, foggy weather and high rainfall, atmospheric mercury 
speciations showed different temporal and spatial variations at A1. GEM 
concentration was higher in warm months than cold months, and TPM concentration 
was low in April, June and July. The daytime concentration of GEM was greater than 
the nighttime’s. The daytime concentration of TPM was higher than the nighttime’s in 
warm seasons, while there is no obvious diurnal variation in cold seasons.  
GEM had a negative correlation with wind speed in Winter, while had a positive 
correlation in other seasons. TPM had a negative correlation with wind speed in each 
season. Both of GEM and TPM were positively correlated with air temperature in 
Spring, Autumn and Winter, while a negative correlation with  air temperature in 
Summer. GEM had a negative correlation with solar radiation in Winter, but a 















positive correlation with solar radiation in Spring, and a negative correlation with 
solar radiation in other seasons. Both GEM and TPM were negatively correlated with 
NO2 and SO2, and were positively correlated with O3.  
From April 2011 to March 2012, the concentration ranges of THg and DHg were 
(23.28~118.44) ng·L-1 and (14.79~64.80) ng·L-1 at A1, and the average of them were 
65.24 ng·L-1 and 30.29 ng·L-1. The concentration of DHg was accounted for 46.43% 
of THg. Due to the influence of air temperature and rainfall, the seasonal variation of 
THg was autumn> spring> summer> winter, while the seasonal variation of DHg was 
summer> autumn> spring> winter. 
(2)Atmospheric suspended particulates and their concentrations of mercury 
(Hg(p)) at Xiamen and Quanzhou areas  
From April 2010 to March 2011, the highest concentration of PM10 was at A5, 
and the lowest was at A3. The highest concentration of Hg(p) was at A2, and the 
lowest was at A3. The concentration was mainly affected by wind and nearby 
pollution sources. During the period of high concentration, HYSPLIT Trajectory 
Model was used on line for 24 hours airflow trajectories analysis. There were five 
types of the air transmission path including the northern coastal type, inland type, 
southern coastal type, southern ocean type and special type. 
Due to the seasonal climatic conditions and the direction of wind, PM10 at 
A1~A5 had higher concentration in winter. Except A5, A1~A4 Hg(p) had the highest 
concentaions in Winter, and had the lowest concentrtions in Summer. PM10 at A1~A5 
had greater concentration in the daytime than in the nighttime, particularly in Summer, 
and this trend had a great relationship with the stability of atmosphere and 
meteorological conditions. There was the same diurnal variation between A1 and A2, 
which showed that daytime had higher concentration in spring and autumn, and 
nighttime had higher concentration in summer and winter. 
From June 2010 to January 2011, PM10 had a positive correlation with and Hg(p) 
(R= 0.9436) at A1, so they had the same correlation with meteorological parameters. 
In Summer, PM10 and Hg(p) had a positive correlation with wind speed, and negative 















positive correlation with air temperature, and a negative correlation with wind speed 
and solar radiation. In Winter, PM10 and Hg(p) had a positive correlation with air 
temperature and solar radiation, and  a negative correlation with wind speed.  
During the period of April 2010 to March 2011, PM10 and Hg(p) showed an 
negative correlation with NO2, SO2 and O3 at A1 and A2 with varying degrees. 
According to the positive correlation between Hg(p) and O3, we inferred that GEM 
was oxidized in the marine boundary layer to convert into Hg(p), and then settled to 
the ecosystem through dry and wet deposition. 
During the period of April 2010 to March 2011, due to the industrial sources in 
north of big Xiamen Bay, PM10 and Hg(p) concentration in Xiamen was greatly 
higher than those in Kinmen. PM10 and Hg(p) showed different seasonal changes 
because of  seasonal wind. The pollutant sources came from westsouth in Summer, 
and from eastnorth in Autumn. 
(3)Dry and wet deposition of atmospheric mercury 
The dry deposition rate of RGM and TPM were (2.43±0.32) cm·s-1 and 
(0.11±0.08) cm·s-1, which were calculated by using “big-leaf” model. Dry deposition 
of GEM was not considered in this study. From March 2011 to March 2012, the dry 
deposition fluxes of mercury were in the range of (0.79~4.09) μg·m-2·mon-1 with the 
average of 1.98 μg·m-2·mon-1, and the wet deposition fluxes were in the range of 
(2.03~15.01) μg·m-2·mon-1 with the average of 7.46 μg·m-2·mon-1. The total deposition 
fluxes at A1 was 9.44 μg·m-2·mon-1. The dry deposition fluxes was 21 percent of the 
total deposition fluxes, and the wet deposition fluxes was 79 percent.  
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1.1 研究背景 
1.1.1 汞的理化性质及其危害 
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